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MRGPAVLLTV ALATLLAPGA GAPVQSQGSQ NKLLLVSFDG FRWNYDQDVD 
TPNLDAMARD GVKARYMTPA FVTMTSPCHF TLVTGKYIEN HGVVHNMYYN 
TTSKVKLPYH ATLGIQRWWD NGSVPIWITA QRQGLRAGSF FYPGGNVTYQ 
GVAVTRSRKE GIAHNYKNET EWRANIDTVM AWFTEEDLDL VTLYFGEPDS 
TGHRYGPESP ERREMVRQVD RTVGYLRESI ARNHLTDRLN LIITSDHGMT 
TVDKRAGDLV EFHKFPNFTF RDIEFELLDY GPNGMLLPKE GRLEKVYDAL 
KDAHPKLHVY KKEAFPEAFH YANNPRVTPL LMYSDLGYVI HGRINVQFNN 
GEHGFDNKDM DMKTIFRAVG PSFRAGLEVE PFESVHVYEL MCRLLGIVPE 
ANDGHLATLL PMLHTESALP PDALLVADGP CLPSLSQAKG CMPLSPAAPT 
PAWLLWCW 
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AACGGGCTGGCGACCTGGTTGAATTCCACAAGTTCCCCAACTTCACCTTCCGGGACATCGAGTTTGAGCTCCTGGACT 

RAGDLVEFHKFPNFTFRDI efelldy 
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Alk-SMase MRGPAVLLTVALATLLAPGAGAPVQSQGSQNKLLLVSF§GFRWNYDQD — VDT 51 

NPP1_HUMAN KGDCCINYSSVCQGEKSWVEEPCESINEPC^PAGFETPPTLLFSI&FRAEYUrrWGGLL 232 

NPP2_HUMAN RGDCCTNYQVVCKGESHWVDDDCEEIKAAECPAGFVP^PLIIFSWKFWVSYMKKGSKVM 186 

NPP3_HUMAN KKDCCADYKSVCCX5Er^SWLEENCI^AQ(^(^PEGFDLPPVILF3^^Ff^EYLYTWDTL^! 181 

NPP4_HUMAN MKLLVILLFSGLITGFRSDSSSSLPP KLLLVSFDGFRADYLKN — YEF 4 6 

NPP5_HUMAN MTS KFLL VS FI LAAL.S LSTTFSLQPO QQKVLLVSFgGFRWDYLYK — VPT 48 

* * * * * * 



Alk-SMase 

NPP1_HUMAN 
NPP2_HUMAN 
NPP3_HUMAN 
NPP4_HUMAN 
NPP5~HUMAN 



P N L D AMARDG V KARYMT PA FVTMTS PC H FTL VTG K Y I EN H G VVHNMY YNTTS KVKL P YHA 111 
PVISKLKKCGTYTKNMKPVYPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMNASFSLKS 292 
PNIEKLRSCGTHSPYMRPVYPTKTFPNLYTLATGLYPESHGIVGNSMYDPVFDATFHLRG 246 
PNINKLKTCGIHSKYMRAMYPTKTFPNHYTIVTGLYPESHGIIDNNMYDVNLNKNFSLSS 241 
PHLQNFIKEGVLVEHVKNVFITKTFPNHYSIVTGLYEESHGIVANSMYDAVTKKHFS — D 104 

PHFHYIMKYGVHVKQVTNVFITKTYPNHYTLVTGLFAENHGIVANDMFDPIRNKSFSLDH 108 
* * * (*) * ****** 



Alk-SMase 

NPP1_HUMAN 

NPP2_HUMAN 

NPP3_HUMAN 

NPP4_HUMAN 

NPP5 HUMAN 



TLGIQRWWDNGSVPIWITAQR-QGLRAGSFFYPGGNVTYQGVAVTRSRKEGIAHNYKNET 170 
KEKFNPEWYKGE-PIWVTAKY-QGLKSGTFFWPGSDVEINGIFPDIYKMYNGSVPFEER- 349 

REKFNHRWWGGQ-PLWITATK-QGVKAGTFFWS WI PHERR- 285 

KEQNNPAWWHGQ-PMWLTAMY-QGLKAATYFWPGSEVAINGSFPSI YMPYNGSVPFEER- 298 
SNDKDPFWWNEAVPIWVTNQLQENRSSAAAMWPGTDVPIHDTISSYFMNYNSSVSFEER- 163 
MNIYDSKFWEEATPIWITNQR-AGHTSGAAMWPGTDVKIHKRFPTHYMPYNESVSFEDR- 166 



Alk-SMase 

NPP1_HUMAN 

NPP2_HUMAN 

NPP3_HUMAN 

NPP4_HUMAN 

NPP5 HUMAN 



EWRANIDTVMAWFTEEDLDLVTLYFGEPj 
— ILAVLQWLQLPKDERPHFYTLYLEEPj 

— iltilqwltlpdherpsvyafyseqpj 
--istllkwldlpkaerprfytmyfeep1 
— lnnitmwlnn-snppvtfatlyweepS 
— vakiiewft-- skepinlgllywedpl 



* * 



jSTGgRYGP-ESPERREMVRQVDRTVGYLRES 229 

[ssgBsygp-vssevikalqrvdgmvgmlmdg 406 
ifsggkygp-fgpemtnplreidkivgqlmdg 342 
Jssg^aggp-vsarvikalqwdhafgmlmeg 355 
lasghjkygpedkenmsrvlkki ddligdl. vqr 220 

[DMG^HLGP-DSPLMGPVISDIDKKLGYLrQM 221 



* * 



** 



Alk-SMase 

NPP1_HUMAN 

NPP2_HUMAN 

NPP3_HUMAN 

NPP4_HUMAN 

NPP5 HUMAN 



IARNHLTDRLNLI ITS 
LKELNLHRCLNLILIS; 
LKQLKLHRCVNVI FVGI 
LKQRNLHNCVNI ILL 
LKMLGLWENLNVI ITS 
LKKAKLWNTLNLI I TS 




GMTTVDKRAGDLVEFHKFPNFTFRDIEFELLDYGPNGMLLP- 288 

GMEQGSCKK YIYLNKYLGDVKNIKVI YGPAARLRPS 460 

GMEDVTCDR TEFLSNYLTNVDDITLVPGTLGRI R — 394 

GMDQTYCNK MEYMTDYFPRINFFYMYEGPAPRI RAH 409 

MTQCSQDR LINLDSCIDHSYYTLIDLSPVAAILP- 27 3 

GMTQCSEER LIELDQYLDKDHYTLIDQS PVAAILP- 274 

* * * 



Alk-SMase 

NPP1_HUMAN 

NPP2_HUMAN 

NPP3_HUMAN 

NPP4_HUMAN 

NPP5 HUMAN 



Alk-SMase 

NPP1_HUMAN 

NPP2_HUMAN 

NPP3_HUMAN 

NPP4_HUMAN 

NPP5 HUMAN 



KEGRLEKVYDALKDAHP--KLHVYKKEAFPEAFHYANNPRVTPLLMYSDLGYVI 

DVPDKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQL 

SKFSNNAKYDPKAIIANLTCKKPDQHFKPYLKQHLPKRLHYANNRRIEDIHLLVERRWHV 

NIPHDFFSFNSEEIVRNLSCRKPDQHFKPYLTPDLPKRLHYAKNVRIDKVHLFVDQQWLA 

KINR-TEVYNKLKNCS P- -HMNVYLKEDI PNRFYYQHNDRIQPI I LVADEGWTI 

KEGKFDEVYEALTHAHP--NLTVYKKEDVPERWHYKYNSRIQPIIAVADEGWHI 

* * * * * 

HGR INVQFNNGEgGFDNKDMDMKTIFRAVGPSFRAGLEVEPFESVHVYELMC 

ALN PSERKYCGSGEHGSDNVFSNMQALFVGYGPGFKHGIEADTFENIEVYNLMC 

ARKPLDVYKKPSGKCFFQGWGFDNKVNSMQTVFVGYGPTFKYKTKVPPFENIELYNVMC 

VRS KSN-TNCGGGNHGYNNEFRSMEAI FLAHGPSFKEKTEVEPFENI EVYNLMC 

VLN ESS-QKLGDHGYDNSLPSMHPFLAAHGPAFHKGYKHSTINIVDIYPMMC 

LQN KSDDFXLGNgGYDNALADMHPIFLAHGPAFRKNFSKEAMNSTDLYPLLC 

* ** * * ★* ■* * * 
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Alk-SMase 

NPP1_HUMAN 

NPP2_HUMAN 

NPP3_HUMAN 

NPP4_HUMAN 

NPP5 HUMAN 



RLLG I V PEAN DGHLATLL PMLHT 415 

DLLNLTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLVQCPFTR-NPRDNLGCSCN — PS 63 1 

DLLGLKPAPNNGTHGSLNHLLRTNTFRPTMPEEVTRPNYPGIMYLQSDFDLGCTCD D 57 1 

DLLRIQPAPNNGTHGSLNHLLKVPFYEPSHAEEVSKFSVCGFANPLPTESLDCFCPHLQN 582 

H I LGLKPHPNNGTFGHTKCLL VDQWCINLP 405 

HLLNI T AMPHNGS FWN VQDLLNS AMPRWP YTQSTI LLPG 418 



Alk-SMase 
NPP INHUMAN 
NPP2_HUMAN 
NPP3_HUMAN 
NPP4_HUMAN 
NPP5 HUMAN 



ESALPPDALLVADGPC 431 

ILPIEDFQTQFNLTVAEEKIIKHETLPYGRPRVLQKENTICLLSQHQFMSGYSQDILMPL 691 
KVEPKNKLDELNKRLHTKGSTEERHLLYGRPAVLYR-TRYDILYHTDFESGYSEI FLMPL 630 
STQLEQVNQMLNLTQEEITATVKVNLPFGRPRVLQKNVDHCLLYHREYVSGFGKAMRMPM 642 

EAI AI VIGSLLVLTMLTCLI I IM 428 

SVKPAEYDQEGSYPYFIGVSLGSIIVIVFFVIF 451 



Alk-SMase 

NPP1_HUMAN 

NPP2_HUMAN 

NPP3_HUMAN 

NPP4_HUMAN 

NPP5 HUMAN 



LPSLSQAKGCMPLSPAAPTPAWLLWCW 458 

WTSYTVDRNDSFS--TEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNS 749 
WTSYTVSKQAEVSSVPDHLTSCVRPDVRVSPSFSQNCLAYKNDKQMSYGFLFPPYLSSSP 690 
WSSYTVPQLGDTSPLPPTVPDCLRADVRVPPSESQKCSFYLADKNITHGFLYPPASNRTS 702 

QNRLSVPRPFSRLQLQEDDDDPLIG 453 

I KHLIHSQI PALQOMHAEIAQPLLQA 477 
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MRGPAVLLTV ALATLLAPGA GAPVQSQGSQ NKLLLVSFDG FRWNYDQDVD TPNLDAMARD 60 
G VKARYMT PA FVTMTSPCHF TLVTGKYIEN HGVVHNMYYN TTSKVKLPYH ATLGIQRWWD 120 
NGSVPIWITA QRQGLRAGSF FYPGGNVTYQ GVAVTRSRKE GIAHNYKNET EWRANI DTVM 180 
AWFTEEDLDL VTLYFGEPDS TGHRYGPESP ERREMVRQVD RTVGYLRESI ARNHLTDRLN 240 
LIITSDHGMT TVDKRAGDLV EFHKFPNFTF RDIEFELLDY GPNGMLLPKE GRLEKVYDAL 300 
KDAHPKLHVY KKEAFPEAFH YANNPRVTPL LMYSDLGYVI HGRINVQFNN GEHGFDNKDM 360 
DMKTIFRAVG PSFRAGLEVE PFESVHVYEL MCRLLGIVPE ANDGHLATLL PMLHTESALP 420 
PDGRPTLLPK GRSALPPSSR PLLVMGLLGT VILLSEVA 458 
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GTCCATCTGG AAGGCCCAGC ATGAGAGGCC CGGCCGTCCT CCTCACTGTG 50* 
GCTCTGGCCA CGCTCCTGGC TCCCGGGGCC GGAGCACCGG TACAAAGTCA 100 
GGGCTCCCAG AACAAGCTGC TCCTGGTGTC CTTCGACGGC TTCCGCTGGA 150 
ACTACGACCA GGACGTGGAC ACCCCCAACC TGGACGCCAT GGCCCGAGAC 200 
GGGGTGAAGG CACGCTACAT GACCCCCGCC TTTGTCACCA TGACCAGCCC 250 
CTGCCACTTC ACCCTGGTCA CCGGCAAATA TATCGAGAAC CACGGGGTGG 300 
TTCACAACAT GTACTACAAC ACCACCAGCA AGGTGAAGCT GCCCTACCAC 350 
GCCACGCTGG GCATCCAGAG GTGGTGGGAC AACGGCAGCG TGCCCATCTG 4 00 
GATCACAGCC CAGAGGCAGG GCCTGAGGGC TGGCTCCTTC TTCTACCCGG 4 50 
GCGGGAACGT CACCTACCAA GGGGTGGCTG TGACGCGGAG CCGGAAAGAA 500 
GGCATCGCAC ACAACTACAA AAATGAGACG GAGTGGAGAG CGAACATCGA 550 
CACAGTGATG GCGTGGTTCA CAGAGGAGGA CCTGGATCTG GTCACACTCT 600 
ACTTCGGGGA GCCGGACTCC ACGGGCCACA GGTACGGCCC CGAGTCCCCG 650 
GAGAGGAGGG AGATGGTGCG GCAGGTGGAC CGGACCGTGG GCTACCTCCG 7 00 
GGAGAGCATC GCGCGCAACC ACCTCACAGA CCGCCTCAAC CTGATCATCA 750 
CATCCGACCA CGGCATGACG ACCGTGGACA AACGGGCTGG CGACCTGGTT 800 
GAATTCCACA AGTTCCCCAA CTTCACCTTC CGGGACATCG AGTTTGAGCT 850 
CCTGGACTAC GGACCAAACG GGATGCTGCT CCCTAAAGAA GGGAGGCTGG 900 
AGAAnGTGTA CGATGCCCTC AAGGACGCCC ACCCCAAGCT CCACGTCTAC 950 
AAGAAGGAGG CGTTCCCCGA GGCCTTCCAC TACGCCAACA ACCCCAGGGT 1000 
CACACCCCTG CTGATGTACA GCGACCTTGG CTACGTCATC CATGGGAGAA 1050 
TTAACGTCCA GTTCAACAAT GGGGAGCACG GCTTTGACAA CAAGGACATG 1100 
GACATGAAGA CCATCTTCCG CGCTGTGGGC CCTAGCTTCA GGGCGGGCCT 1150 
GGAGGTGGAG CCCTTTGAGA GCGTCCACGT GTACGAGCTC ATGTGCCGGC 1200 
TGCTGGGCAT CGTGCCCGAG GCCAACGATG GGCACCTAGC TACTCTGCTG 1250 
CCCATGCTGC ACACAGAATC TGCTCTTCCG CCTGATGGAA GGCCTACTCT 1300 
CCTGCCCAAG GGAAGATCTG CTCTCCCGCC CAGCAGCAGG CCCCTCCTCG 1350 
TGATGGGACT GCTGGGGACC GTGATTCTTC TGTCTGAGGT CGCATAACGC 14 00 
CCCATGGCTC AAGGAAGCCG CCGGGAGCTG CCCGCAGGCC CTGGGCCGGC 14 50 
TGTCTCGCTG CGATGCTCTG CTGGTCGCGG ACGGACCCTG CCTCCCCAGC 1500 
TTATCCCAGG CCAGAGGCTG CATGCCACTG TCCCCGGCAG CGCCAACCCC 1550 
TGCTTGGCTG TTATGGTGCT GGTAATAAGC CTCGCAGCCC AGGTCCAGAG 1600 
CCCCCGGCGA GCCGGTCCCA TAACCGGCCC CCTGCCCCTG CCCCTGCTCC 1650 
TGCTCCTCCC CTTCGGGCCC CCTCCTCCTG CAAAACCCGC TCCCGAAGCG 1700 
GCGCTGCCGT CTGCAGCCAC GCGGGGGCGC GCGGGAGCTC TGCGGGCGCT 17 50 
GGAACCTGCA GACCCGGCCT CGGTCAGCTG GGAGGGGCCC GCCCCGGCAC 1800 
AAAGCACCCA TGGGAATAAA GGCCAAGCCG CGACAGTCAG CAAAAAAAAA 18 41 
AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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